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Before baking the wheels are turned true and to the p roper diameter 
on a modified lathe 

After being vitrified the wheels must be turned to the proper diameter 

and thickness 

During recent years it has been found that rubber, 
when suitably vulcanized, forms a very efficient 
"bond" for abrasive grains. Owing to the great press
ure that rubber wheels are capablp. ()f withstanding at 
right angles to their plane of rotation, they are espe-
cially adaptable to certain work. The process used for 
producing rubber wheels is very simple. The rubber is 
first heated to the proper temperature, and, after 
abrasive grains are placed on the surface, it is made to 
pass under heated rolls which press the grains into 
tile rubber. 'This operation is repeated several times 
until the abrasive matter thoroughly permeates every 
interstice of the rubber. Rubber wheels can be made 
with a diameter of 1/32 inch, owing to their great 
elasticity. 

On a Possible Limit to Gravitation 
By Frank W. Very 

IT IS assumed that gravitation acts by means of 
longitudinal waves of alternate condensation and 
expansion in a universal medium, which is also a mag
netic medium, or "magnetic aura," composed of least 
parts, or magnetons, and which is subject to magnetic 
laws. Hence the gravitational wave at any instant is 
assumed to coincide with a magnetic equipotential sur
face and to follow in its progressions the curves of 
magnetic lines of force. Reasons are given for bQliev
iug that the sphere of action of a given galactic mass 
of stellar material does not extend to infinity, but is 
contained within a definite aural "cell," or is limited 
by the vortical motions of a particular body of the 
universal aura which is independent of neighboring 
similar bodies, possibly because there is repulsion 
between them, so that interference is impossible. 
Speaking relatively, the galaxies are rather closely 
packed, in total disagreement with the sparsity of 
stellar distribution; and the galaxies have also much 
greater speeds than the relative speeds of the stars 
which compose them; but, nevertheless, the galaxies 

show hardly any appearance of collision, or inter
penetration-nothing which cannot be 
explained as variation in a general magnetic 
control. 

for the action on mechanical principles. Hence it is 
concluded that, somewhat as the molecules of gases 
move in every direction among themselves, but are 
nevertheless controlled by the more general currents of 
the larger gaseous mass, so the individual motions 
of stars, or of the lesser star clusters are local and 
under the control of a more general movement of the 
body of aura which contains them. 

According to the kinetic theory of gases, the pressure 
in a gas is that due to the momentum of the colliding 
molecules themselves as finally reflected from the con
taining walls of an enclosure. Without a limiting wall, 
the given mass of gas would expand indefinitely until 
its molecules ceased to collide and there would be no 
pressure. In a galactic mass, on the contrary. the 
individual stellar units do not collide, and the com
pression is not produced by the onward motion of the 
stellar "particles," or of their least component atoms; 
but it Is produced in the containing medium by an 
internal mechanism within the atom itself, thus in an 
entirely different way. Nevertheless, as in the case of 
the theory of gases, it is difficult to see how there can 
be any pressure unless there is a retaining wall Such 
a cell wall for the gravitational pressure is presumably 
a discontinuity in the aura produced by its vortical 
motion. Thus the aural cell may be likened t o  a 
gigantic "vortex atom."-Presented at the 21st meeting 
of the Am. Astronomical Society, as reported in Popular 

Astronomy. 

Marine Steam Turbines and Reciprocating F.ngines 
AT a recent meeting of the British Institute of Mechan

ical Engineers, in a paper on Heat Engines, Captain 
Sankey, R.E., said that the effect of the steam turbine 
upon marine reciprocating engines had been that the 
largest reciprocating engine now built for marine work 
was 4,000 horse-power, a size which was likely to still 
further decrease, owing to the introduction of the geared 
steam turbine which was now being used even for cargo 
boats. It is interesting to recall that in 1872 the opinion 
was expressed that eighty to one hundred pound steam 
pressure would be abandoned in favor of forty to fifty 

pound, owing to the difficulty of making sufficiently 
thick boiler plates. The story of the application of the 
turbine to marine work was told, and the difficulties 
caused by cavitation through too high propeller speeds 
were described. Starting with a propeller speed of 280 
revolutions per minute on the Turbinia, the first vessel to 
be fitted with turbines, this was increased to 1,200 
revolutions per minute on the Viper and the Cobra, but 
in subsequent ships it was dropped to 600 revolutions per 
minute. Later on, in the Mauretania, the propeller speed 
was reduced to 190 revolutions per minute, and as the 
speed of these large turbines was thus kept too low for 
economical working, the difficulty was solved in the 
Olympic by first passing the steam through two reci
procating engines of the ordinary marine type, each 
working a propeller and exhausting at atmospheric 
pressure into a low-pressure turbine working a third 
screw. The obvious arrangement, however, was to run 
the turbines at high speed, and by means of speed reduc
tion gear run the propellers at their best speed. There 
were indications that speed reduction gear would become 
standard with the probability of double, instead of single, 
reduction. 

In electric power station work, the size of reciprocating 
engines had been gradually reduced also, owing to the 
competition of the steam turbine. Today, the slow 
speed reciprocating engine for electric power station 
work was practically defunct, although the small sizes 
could still compete with the turbine, because the latter 
was not economical in small sizes. The use of geared 
turbines, however, was gradually overcoming this dis
advantage. The increase in the size of turbines for driv
ing dynamos had gone on until today there were units of 
45,000 kilowatts, and units of 75,000 kilowatts and 
100,000 kilowatts were being talked of. 

Uniformity of Internal-combustion Motor with 6 
and 8 Cylinders 

THIS question is of particular interest in connection 
with submarine motors where the use of a flywheel is 
inconvenient. The author investigates the applicahility 

of Wittenbauer's method to the case of 

In confirmation o f  this view may be 
cited van Maanen's measures of the inter
nal motions in Messier 101. The motions 
are away from the center, as if controlled 
by currents in the general medium-that 
is, the motions are not such as would be 
anticipated under the gravitational attrac
tion of a central mass; and the flow 
appears to follow a law of the inverse 
cube of the distance which would be 
appropriate to a magnetic control. An 
attempt is made in this paper to devise 
a scheme of an atom, or least gravitative 
unit, which shall be capable of perform
ing these functions and of sustaining these 
relations to a general magnetic medium; 
and it is shown that gravitational waves 
having a frequency about equal to that 
of a light wave will account for the phe
nomenon, if circumscribed by a boundary; 
but that otherwise it is not easy to account 

The grains of abrasive material are graded according to size by passing them 

over inched screens of various meshes 

multi-cylindered engines, and from the 
results obtained in specific cases he draws 
the following conclusions for engines of 
the bame class as those investigated 
(i) Four-stroke, six-cylinder motors with 
two compresoors need a flywheel of moder
ate dimensions. The arrangement of the 
compressors has but small influence on the 
regulation. (ii) Two-stroke, six-cylinder 
motors, with their rods at an angle of 
60°, need a small flywheel. The com
pressors have a preponderating influence 
on the regulation, and their posi tion needo 
careful investigation. (iii) Two-stroke, 
eight-cylinder motors with two compressors 
need no flywheel, provided all eight cylin
ders operate simultaneously. The com
pressors have a preponderating influence 
on the regulation, and with a suitable 
arrangement of these it is possible to 
attain a high degree of regularity.-Note 
in Science Abstracts on an article by E. 
PISTOLESI in Accad. Sci. Torino, Atti. 
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